FAGE: 1 PHING GATE. CEdaige

FAILURE MODES EFFECTS ANALYSIS {FMEA] — CIL HARDWARE
NUMBER: 05-6-2237 =X

SUBSYSTEM NAME: ELECTRICAL POWER DISTRIBUTION & CONTROL

REVISION: D D5/03/88
FART DATA
PART NAME PART NUMBER
VENDCR MAME VENDDR NUMBER
LRLU I PANEL CT3AF WOT0-73C2BS
SHLU D SWITGH, TOGGLE ME4RZ-D10Z-7152

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
SWITCH, TOGGLE, LEVER LOCK, 3P2F - EXTERMAL TANK SEFARATION SELECT

REFERENCE DESIGNATQRS:  35V73A3ATE3

QUANTITY OF LIKE ITEMS: 1
CME

FUNCTION:
PROVIDES CARPABILITY FOR CREW TO EELECT EITHER "AUTO" {GPC CONTROL) OF
"MANUAL" {CREW CONTRQL) MODE FOR EEPARATION FROM THE EXTERMNAL TAMK.
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PAGE 2 FRINT CATE. 081323

FAILURE MODES EFFECTS ANALYSE!S FMEA — CIL FAILURE MODE
NUMBER: 05-6-Z2237-02

REVISIONY: a OBMa/gs
SUBSYSTEM NAME: ELECTRICAL POWER DISTRIBUTIOM & CONTROL
LRLU: PANEL C3AF CRITICALITY OF THIS
ITEM NAME: SWITCH, TOGGLE FAILURE MOOE: 1R2

FAILURE MODE:
TWO "MANUAL" POLES FalL CLOSED, TWO QR THREE "AUTO" POLES REMAIN INTACT

{CLOSED)

MISSION PHASE: L2 LIFT-OFF

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CAUSE:
FIECE PART STRUCTURAL FAILURE, CONTAMINATION, VIERATION, MECHANICAL SHOCK,

PROCESSING ANOMALY

CRITICALITY 11 DURING INTACT ABORT ONMLY? NO

REDUNDAMNCY SCREEN A} PASES

EB) PASS
C) PASS
PASS/FAIL RATIONALE:
Al -
B}

PASSES "B" SCREEN BECAUSE ET SEPARATION MODE SELECT SWITCH IS
INSTRUMENTED AND DISPLAYED TC GROUND FLIGHT OPERATIONS PERSONMNEL AND A
GPC FAULT MESSAGE "ET SEP MAN" 1S DISPLAYED TC THE CREW AND GROUND. THE
CREW CAN RESPOND IN A TIMELY MANNER TO RE-ENABLE AUTOMATIC ET SEPARATION.

C)

- FAILURE EFFECTS -

(A} SUBSYSTEM;
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FAGE 3 PRIMT DATE. 181 8/5%

FAILURE MODES EFFECTS ANALYSIS {(FMEA) ~ CIL FAILURE MODE
NUMBER: 05-§-Z237-02

FAILURE OF TWC “MANUAL" POLES TO THE CLOSED POSITION WILL RESULT 1N SWITCH
N AN INDETERMINATE POSITION. SWITCH REDUNDANCY MANAGEMENT (RM) VALL

DEFALLT SWITCH TO "MANUAL" ET SEPARATION FOSITION

(B} INTERFACING SUBSYSTEM(S):
INHIBIT OF AUTOMATIC ET SEPARATION

{C) MISSION:
FIRST FAILURE - NO EFFECT.

(D) CREW, YEHICLE, AND ELEMENT{S):
SAME AS (C)

{E) FUNGTIONAL CRITICALITY EFFECTS:
1. TWO "MANUAL" POLES FAIL CLOSED, TWD OR THREE "AUTO" POLES REMAIN INTACT

(CLOSED)
2. MPS LHZ MANIFOLD FRES3URE TRANSDUCER FAILS BETWEEN G AND 90 FSIA

DURING ASCENT, FRIOR TO EXTERNAL TANK SEPARATION, THE ET SEPARATION
SELECT SWiTCH FAILS SUCH THAT THE ROLLER AND SPRING FROM ONE OF THE THREE
"AUTO" POLES BREAK OFF AND CLOSE THE CONTACTS OF TWO "MANUAL" POLES. THIS
WILL RESULT IN A2 OF 3 VOTE TO THE "MANUAL" POSITION. THE 2 Of 3 VOTE FOR, BOTH
THE "ALTO" AND "MANUAL" POSITIONE WILL RESULT IN AN INDETERMINATE STATE. THE
SWATCH REDUNDANCY MANAGEMENT (RM)WILL SEE THIS INDETERMINATE STATE AND
DEFAULT TO THE "MANUAL" POSITION. THE "MANUAL" POSITION SELECTION LEADS TO
AN AUTO ET SEFARATION INHIBIT AND AN "ET SEP MAN" MESSAGE WILL BE FOSTED TO
THE CREW. FER THE EXISTING PROCEDURE. THE CREW WILL FERFORM A KEYBOARD
ENTRY USING OVERRIDE SPEC #3571 ITEM 38 ENTRY TO RE-ENAELE THE AUTOMATIC ET
SEPARATION. ET SERPARATION IS DELAYED BEYOND MECC +18.4 SECONDS BY THE
PERFORMANCE OF THIS PROCEOURE. SHOULD THE MPE LH2 MANIFOLD FRESSURE
TRANSDUCER FAIL BETWEEN B0 AND 80 PSIA PRIOR TO COMPLETION OF THIS OVERRIDE
ENTRY, ET SEPARATION MAY DCCUR AT THE SAME TIME THAT THE MPS DUMP |5
INITIATED. THIS MAY RESULT IN ET RE-CONTACT WITH THE VEHICLE AND LOSS OF

CREWNVEHICLE

-DISPQOSITION RATIGNALE-

(A} DESIGN:
REFER TO APFENDIX &, ITEM NO. 1 - TOGGLE SWITCH
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PAGE: 4 FRINT DATE: 0z ordw

FAILURE MODES EFFECTS ANALYSIS (FMEA) - CIL FAILURE MODE
’ NUMBER: 05-8-2237- 02

GROUMND TURNAROLUND TEST
VERIFY EXTERNAL TANK SEPARATION MANUAL SWITCH POSITIONS, ACTIVATL SWITCH

AND MONITOR SEFARATION "AUTQ", SEPARATICON "MANLIAL" ENABLE, AND SEPA RATION
INITIATE STIMULL. TEST PERFORMED ALL FLIGHTS,

{C} INSPECTION:
REFER TO APPENDIX A, [TEM NO. 1 - TOGGLE SWITCH

{C) FAILURE HISTORY:
REFER TO APRENDIX A, ITEMNO. 1 - TOGGLE SWITCH

) OPERATIONAL USE:
FLIGHT CREW REQUIRED TO RE-ENABLE EXTERMAL TANK SEPARATICON CAPABILITY WA

KEYBOARD ENTRY USING OVERRIDE SPEC #51 ITEM 38 ENTRY.

- APPROVALS -
SELPA ENGINEERING TWMUSTY
SS5EPAE MANAGER :DF. MIKULA
SLBSYSTEM MANAGER (L COTTA :
NASA MOD : M. PATEL s WP
UZA SAM : R T e Eﬁ
USA DREITER : :
NASA DCE :
NASA SREQA
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HALDE, 4

FAILURE MODES EFFECTS ANALYSI!S {FMEA) — CIL FAILURE MODE
HUMBER: 05-5-2237- 02

(B} TEST:
REFER TO APPENDIX A, ITEM NO. 1 - TCGGLE SWITCH

GROUND TURNARDUND TEST
VERIEY EXTERNAL TANK SEPARATION MANUAL SWITCH POSITIONS. ACTIVATE SWITCH
AND MONITOR SERPARATION "AUTO", SEFARATION "MANUAL" ENABLE. AND SEPARATION

INITIATE STIMULY. TEST PERFORMED ALL FLIGHTS.

{C} INSFECTION:
REFER TO APPENDIX A, ITEM NO. 1 - TOGGLE SWITCH

{D} FAILLRE HISTORY:
REFER TO APPENDIX A, ITEM NO. 1 - TOGGGLE SWITCH

{E} OPERATIGNAL USE:
FLUGHT CREW REQUIRED TO RE-ENABLE EXTERMNAL TANK SEPARATION CAPABILITY V1A

KEYSOARD ENTRY USING OVERRIDE SPEC #3531 ITEM 38 ENTRY.

- APPROVALS -
SSEPA EMGIMNEERIMG JWOMUSTY
SSEPAE MANAGER : D.F. MIKULA
SUBSYSTEM MAMNAGER (L COTTA
NASA MOD M. PATEL
USA SAM :
UsA ORBITER
NASA DCE
NASA SREQA
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